undergo this contraction when its velocity relative to a fixed frame of reference is changed ?
His argument, relieved of the mathematical details, is as follows: When a body is at rest in the aether each electron within it has a specific motion determined according to certain laws. If we know these motions completely we can by means of the space-time correlation build up a picture of another system which is moving as a whole with velocity v relative to the same sether; in this the motion of any particular electron is obtained from that of the corresponding electron in the original body by merely turning the relations between (,r, j/, s1) and t that express the way in which it moves into relations connecting (x\ y\ z'} with /. If this is done it is clear that the configuration of the body as a whole in the new picture is exactly that of the original body contracted in the ratio I : (i - w2/^)1, as on page 35. But, the argument goes on, the electro-magnetic field of the electrons in the new body satisfies the same fundamental laws as that of the original body, and is therefore equally capable of existing. Thus if these were the only laws in question we should be fairly justified in concluding that the original body would automatically change into the one of which we have so formed a picture when it is set in motion with the velocity v.1
46. INCOMPLETENESS OF THE ARGUMENT FOR THE FITZGERALD CONTRACTION.
It is clear that there are two gaps in this argument. First, there is the obvious restriction that it must be assumed that, provided that the acceleration of the body is sufficiently slow, so as not to produce mechanical distortion, change of temperature or other disturbances, there is a unique configuration for a given grouping of electrons moving as a whole with a given velocity relative to the sether. This does not seem to offer any serious difficulty, though it must be remembered that the external configuration of a material body must be thought of as a statistical one; that is, in view of a probable kinetic constitution, to a fixed external configuration will correspond a multitude of rapidly changing distributions of electrons in the 1 Cf, also " Aether and Matter," p. 176,